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XapbKOBCKUI HAIMOHATILHBIN aBTOMOOUIBHO-IOPOXKHBIN YHUBEPCUTET

PE3OHAHCHBINA YCWINATEJb DJEKTPUYECKON MOIIHOCTH.
SKCIIEPUMEHTAJIBHBIE UCCJIEJOBAHUSA

Llenvio  Hacmoaweii pabomsi  ObIIO NpoOBeOeHUe  IKCNEPUMEHMATIbHBIX — UCCIe008AHUL
PE30HAHCHO20 YCUNUMENSE MOWHOCMU U3 08YX UHOYKMUBHO CEA3AHHBIX NOC/Ie008AMENbHbIX AKIMUBHO-
PEaKmuGHvIX KOHMYPO8, BO30YHCOAEMbIX UCMOYHUKOM 2aPMOHUYECKO20 HANPANCEHUs, AHAIU3
Pe3yIbmamos UsMepeHull U, 6 KOHEYHOM umoee, 000CHO8AHUEe NPAKMUYECKOoU OelcmeeHHOoCmu
NPeOIOANCEHHO20 DPe30HAHCHO20 ycuaumens mownocmu. Iloxkazano, umo 6 npuHamoiu cxeme c
00CMAMOYHOU CMPO20CBIO COONIOOAIOMCS PE3OHANHCHbIE YCI08US 68 KOHMYpAax (OMKIOHEHUs. No
yacmomam He npesviwiaiom ~0.8%). B yenom cpaguenue pe3yrvmamos usmepenuti ¢ paciémuvimu
OaHHbIMU NOKA3AN0 00CMAMOYHO Xopouilee ux coenacue. HesnauumenvHble pacxodcOeHUsT MONCHO
00bACHUMb OMKIOHEHUEM PedsibHblX pabdodux uacmom 6 KOHMYpAx Om PACUEMHbIX U GIUSHUEM
BHEUIHUX DJIeKINPOMASHUMHBIX NOJel, 2eHEPUPYEMbIX OMOENbHbIMU KOMNOHEHMAMU DPe30HAHCHBIX
KOHmMypos ycunumens. Bvisoowbi nposedenHuvix ucciredosanuii coznacyromes ¢ pekomenoayuamu H.
Tecna, coomeemcmeeHHO KOMOPbIM DE30HAHCHAS «HAKAYKA» BMOPUUHO20 «BbIXOOHO20» KOHMYpa
O00MICHA NPOU3BOOUMBCL OOCHAMOYHO MATBIMU INEKMPULECKUMU  BO30€UCNBUAMU CO CTOPOHBL
NEePBUUHO20 «B8XOOHO20» KOHMYPA HA YACMOme, PAGHOU COOCMEEHHLIM YACMOMAM KOHMYPO8
yeunumens. OCHOBHbIM pe3yIbmamom NPOBeOeHHbIX HA IKCNEPUMEHMATIbHOU MOOenu UCNbIMAHU
aensemcs ~ 35-Kkpamuoe ycunenue peakmuHol 21eKmpuieckou MOWHOCMU.

Karwuesble cnoBa: mpancghopmamop Tecna, pe3oHanCHbLIL ycunumens 21eKmpuyeckoll
MOWHOCIU, 2NeKMPOMASHUMHbLE NPOYECChbl, AKIMUBHASL HAZPY3KA.

IlocTaHoBKa 3a1a4y HACTOAIICTO PACCMOTPEHHUS WHUIMHPOBAHA MPAKTUYCCKHUM HHTEPECOM K
PE30HAHCHBIM SIBICHUSIM B DJICKTPOTEXHHKE. Ha MpakTUYeCKOe HCIOb30BAaHUE 3THUX SIBICHUH s
pelreHust mpobiieM PHepreTHky BriepBble ykazan Hukona Tecna. bomee crta nmet Hazax, 22 ceHTAOps
1896 roma, OH MPEUIOKWI U 3aMATEHTOBAN «AIMMapaTr IS MPOU3BOACTBA DJIEKTPUUECKUX TOKOB
BBICOKOW YacTOTHl M IMOTEHIHaNa». B OCHOBe NpemoxeHus, HA3BaHHOTO TI0 MMEHH H300peTaTens
«tpaHcopmaropom Tecnay, NEXKHT SBICHHWE PE30HAHCA, IMO3BOJUBIIEE IOIYYUTh HEOOBIYaHO
BBICOKHH K03 dunment ycunenus Hanpspxerus (K>1000) [1].

be3 comHeHus, uaen UCIOJIb30BAHUS PE3OHAHCHBIX SIBIEHUM, BbIIBUHYThle Hukomnoit Tecna,
JIOCTOMHBI HE TPOCTO TMPOJOJDKEHUS, a TIIATEIHHOTO W3YYEeHHS M KOHEYHOH pealm3allid B BHJIE
COBEpIIICHHBIX IpeoOpa3oBartesiell AMeKTpUIecKol 3Hepruu [2].

Hccnenoanusim tpanchopmaropa Tecna, Kak BEICOKOBOJIBTHOTO FeHEpPaToOpa, Pa3HOOOpa3HbIM
MPEIUIOKCHHUSIM TIPAKTUYECKOTO MCITOJIb30BaHUs (PU3MUECKUX MTPUHIIMIIOB, 3aJI0)KEHHBIX B OCHOBY €T0
JIEHCTBEHHOCTH, TEOPHH MPOTEKAOIIUX IPOIECCOB M OICHKaM KOJIHMYECTBEHHBIX XapaKTEPUCTUK
MOCBSIIEHBI MHOTOUMCIICHHBIC paboThl, Hanpumep, [3-7]. Tak, B HayuHo¥ MoHorpaduu [3] onucaHa
TEXHMKA (POPMHUPOBAHMS MOIIHBIX HAHOCEKYHJIHBIX HMIIYJIbCOB, BKPATIC OCBEIICHBI OTACIbHBIC
BOTIPOCHl BBICOKOBOJIBTHBIX JJIEKTPUYECKHX Ierell. ABTOpoM pa0oTel [4] AaHa pETPOCHEKTHBA
CO3MaHUs BBICOKOA()()EKTUBHBIX YCTPOWCTB IPEOOpa3OBaHUsl AIICKTPUYECKOH JHEPIHUU, OIHCAHBI
MPAKTHUECKUE JOCTIKCHMS, 3alIMIIEHHBIC MaTeHTaMu CTpaH EBporbl W AMEpHKH, OCBEILICHBI
MPUHIIUIIBI TIOTYYESHHSI, TAK Ha3bIBAEMOT0, «XOJIOTHOTOY» 3JIeKTpudecTBa. B MoHorpaduu [5], ucxons
U3 B3MJISIIOB  aBTOpPA Kak dJIEKTPOPU3UKA, TMPEACTABICHA NPUHIUNNAILHAS JIeHCTBEHHOCTD
Tpanchopmaropa Tecia, omucaHbl OT/AEIbHBIE JIKCIIEPUMEHTHI, TPENJIOKEHA CTPYKTYpHas cxema
reHeparopa JJIEKTPUYECKOW JSHEPrHH. TeopeTHYeCKOMY aHajIu3y SJIEKTPOMArHUTHBIX IMPOIECCOB B
Tpanchopmarope Tecnma, pacuéram ero 0a30BBIX XapaKTEPUCTHK TOCBSIIEHBI paboThl [6, 7].
ABTOpaMHU TIOJYYCHBI AHATUTHYSCKUE BBIPAKEHHUS JUIsI BO30YXKIAEMBIX TOKOB W HAMPSHKCHHIA,
MOTBEPKJACHHBIC AKCIICPUMEHTAILHBIMA BhIBOAaMu camoro H. Tecnma, maHBl OLEHKH aMILIUTY.I
BBIXO/IHOTO HAIPSDKEHUS TMPH BapHaly pa00YMX YacTOT OTHOCHUTEIIEHO PE30HAHCHOTO 3HAYCHUS H
Ap.

ABTOpaMy ObLJIa MpeIUIoKEHa U TEOPETHUECKH 000CHOBaHa pab0oTOCIIOCOOHOCTh PE30HAHCHOTO
YCHIIUTENS DJIEKTPUYECKON MOIIHOCTH, TPHUHIUI JIEHCTBUS KOTOPOTO CBS3BIBAET pPE30HAHCHEBIE
a¢pdekter B Tpanchopmarope Tecma W BO3MOXKHOCTHM YCHJICHHS TOKA B WHIYKTUBHO CBSI3aHHBIX
PE30HAHCHBIX KOHTYpax, MPEe/ICTABICHHBIE B aBTOPUTETHOM m3AaHuu [8]. Teopernueckue moIoKeHus
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M YHCJICHHBIE OLEHKH IEHCTBEHHOCTH MPEJIOKEHHOTO PE30HAHCHOTO YCHUIIUTENS 3JIEKTPHYECKOH
MOIIIHOCTA TPEOYyIOT OSKCIEPUMEHTAJIbHOTO MOATBEPXKIACHHUA, a COOCTBEHHO IpenJIOXKEHHBII
YCHJIUTEIIb TIOJUICKUT MPAKTUICCKOH anpoOarum.

Ilenpto HacTOAIICH pPa0OTHI SBISICTCS 3KCICPUMCHTAIBHOE OMPEICIICHUE XapaKTEPUCTUK
PE30HAHCHOTO YCHIIUTEINS MOITHOCTH M3 JIBYX WHAYKTHBHO CBS3aHHBIX MOCIIENOBATENHFHBIX aKTHBHO-
PEaKTUBHBIX KOHTYPOB, BO30YXKIA€MBIX HCTOYHHKOM TapMOHHYECKOTO HANPSDKEHHs, CpaBHEHUE
pe3yIbTaTOB M3MEPEHUI C paCYETHBIMY TaHHBIMU U, B KOHEYHOM HTOTE, 000CHOBaHUE MPAKTUICCKON
JIEHCTBEHHOCTH IPEJIJIOKEHHOTO PE30HAHCHOTO YCHIINTEINS MOIITHOCTH.

Hayunass HOBHM3Ha HacTosAmed paboOTBl COCTOMT B JKCHEPUMEHTAIFHOM OIPEAETICHHH
XapaKTEPUCTUK AJICKTPOMATHUTHBIX MPOIECCOB B MPEAIOKEHHOW CXEME PE30HAHCHOTO YCHIIMTES,
HAIpPaBJICHHOM Ha OOOCHOBAaHWE MPUHIMIIMAIBHON JCHCTBEHHOCTH MPEIJIOKEHHOTO PE30HAHCHOTO
YCHITUTEIIS IIEKTPUIECKON MOIITHOCTH

OOBEKT UCCIICIOBAHUS — SKCIIEPUMEHTAIbHAS MOJICNIb PE30HAHCHOTO YCUJIUTENS MOIITHOCTH.

ONeKTpUYecKass W MOHTa)XHasi CXEMbl TMPEJACTaBICHBl Ha puc.l, a. oOumwmil BuUA
SKCIIEPUMEHTAIIBHOM MOJEIH — Ha pHC. 2.
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Puc.1. OxcniepuMeHTanbHas MOJIETb PE30OHAHCHOI'O YCUIIUTENS MOIIHOCTH,
a) JIEKTpUIECKasi CXeMa 3aMeIICHHUS,
mepBoIi KoHTYp: E(1) - ncTouHnK rapMornyeckoro Hanpspkenus, Cy - EMKOCTB, Lyt - HHIYKTHBHOCTD
MEPBUYHOM OOMOTKH TpaHc(opmaTopa CBA3M MEXKTY KOHTYpaMH, R; - aKTUBHOE CONPOTHBIICHUE;
BTOpOi KOHTYp: C; - EMKOCTB, Lyt - HHAYKTUBHOCTh BTOPUYHON OOMOTKH TpaHc(hopMaTopa CBsI3U
MEXy KOHTypamu, L, - «BBIXOIHAS» MHITYKTUBHOCTD,
R, - akTUBHOE COIIPOTHBIICHUE.
0) MOHTaXXHas cxema ¢ 0003HAUYEHUSIMH, COOTBETCTBYIOIUMHU dJIeKTprudeckoi cxeme, UT,, UT, -
HM3MEPUTENU TOKA B TIEPBOM U BTOPOM KOHTYpaX, COOTBETCTBEHHO
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PE3OHAHCHBIT IPEOBPAZOBATE.1b MOWHOCTH
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Puc.2. O6muii Bua sxcrepuMeHTaIbHON MOJIEIH.

OTMeTHM, YTO MOHTaXHas cxeMma, (aKTHYECKH, INPEACTaBIsAET COO0OW KOHCTPYKTHBHOE
BBITIOJTHEHUE MOJICITH YCHUIIUTENS C HUKECIISAYIOIUMEI 0COOSHHOCTSIMU.

MoHTa)KHasi cXeMa BBIIIOJIHSAETCS Ha JIUCTOBOM JIUAJIEKTPUKE (MOHTa)KHAsI ILIaTa).

leomeTpuss pHCYHKa COCIUHHUTENLHBIX TOKOIPOBOJOB W  PACHOJOKEHHUS 3JIEMEHTOB
OTIPECIIACTCS UX pa3MEpPaMH C JKECTKOM (pukcarmen Ha MIOCKOCTH MOHTa)KHOM IUIATHI.

Touku u3MepeHus, COrIacHO PACIHONIOKEHHIO HA MOHTaKHON CXeMe, JJOJKHBI OBbITh BBIBEIICHBI
B BUJIE KJIIEMM JUISl TOJICOEIMHEHNSI KOHTAKTOB OT U3MEPHUTEIS HalPsDKEHHUH.

Wsmepurenn Toka — mosca POroBckoro ¢ W3BECTHBIMH MapaMeTpaMu MpeoOpa3oBaHUs
U3MEPSEMBIX CUTHAIIOB (TapUPOBKA) KECTKO (PUKCUPYIOTCS Ha IJIaTe COTIIAaCHO MOHTAXKHOM CXeMe.

Paboune napameTpsl SKCIEPUMEHTATEHON MOJIEIIH:

HcTOYHMK TapMOHHYECKOTO HATIPSKSHUS:

amruatyna — En>1,0 B;

pabouast yacrora — f=25 k.

IIepBblii KOHTYP:

cobcTBeHHas yactota, f;=25 kI'11 (mocne HacTpoiiku ~ 24.89 k'n);

nepBUYHAsi 0OMOTKa TpaHcopmaTtopa cBsizu — Ly1=~14,8 Mx['H;

KOHzIeHcaTop EMKOoCThIO — C1=2,763 MKD;
CyMMapHOE€ aKTHBHOE COITPOTHBIICHUE 3JIeMEHTOB KOHTypa — R;=0,10M.

Bropoii koHTYp:

cobcTBeHHast yacrora, £,=25,0 kI'11 (ocie HacTpoiiku ~24.93 kI'm);

BTOpUYHAss 00MOTKa TpaHchopmaropa cesa3u — Ly1=14,8 MkI H;

«BBIXOJTHAS» HHIYKTUBHOCTH IpeobdpazoBarens — L,~169,2 Mx['H;

KoHzIeHcaTop EéMKoCcThIO — C,=0,22 MKkD;

CyMMapHOe aKTHBHOE corpotusienne — R,=0,35 Om.

IMocne noagcoeaAMHEHNS HCTOYHUKA MOITHOCTH K BXOAHBIM KJIIEMMaM M TIIATeIbHOW HACTPOUKH
KOHTYpOB K paboTe B PE30HAHCHOM PEXHMME ObUTM MPOBENECHBI M3MEPEHMS HANPSHKEHUH U TOKOB
COIJIACHO MOHTaXHOH cxeMe 0OBEeKTa NCCIIeI0BaHuUS.

Ha puc.3. u puc.4. mpeactaBiIeHbl XapaKTE€pHBIC OCHHUIUIOTPAMMBI TOKOB W HANpPSDKCHUH,
WUTIOCTPUPYIOIINE 3JIEKTPOMATHUTHBIE TIPOIECCHl B  HCCIEAYEMOM YCHIIMTENE JIICKTPHYECCKON
MOIITHOCTH.
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a) 0)

Puc.3. IlepBslit KOHTYP,

a) HaIIps’KEHUE Ha BBIXOJC UCTOYHHKA APMOHHUYCCKOI'0 HAITPAXKCHUA,
0) HanpspKeHUEe Ha MHIYKTUBHOCTH — 1, HanpsbKeHUe Ha EMKOCTH — 2;
B) HampspKeHUe Ha EMKOCTH — 1, TOK — 2;

I') TOK B MHAYKTUBHOCTH — |, HanpspkeHHe Ha WHAYKTHBHOCTH — 2.

OLICHKH PEe3yJIbTaTOB H3MEPEHUH.
1) [TepBblit KOHTYpP — «BXOJHON» KOHTYP YCHJIMTEIS, CTPOTOCTh BBIOJIHEHHS YCIIOBUIT pe30HaHca:
YCIIOBHE pE30HAHCA

1
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5, = L =0,08; @)

1
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2) BTOpOit KOHTYp — «BBIXOHOI KOHTYP YCHIUTENS, CTPOTOCTh BHIITOIHEHHS YCIIOBHI pe30HaHCa!
YCIIOBHE pe30HaHCa

1
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onpezencHre Ko3duireHTa ypoBHs 3JSKTPOMArHUTHOMW CBSI3W MEXIy 0OMOTKaMu TpaHchopmaTopa
CBSI3H,

R )
o \Lir-Lyr
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Puc.4. Bropoii koHTYD,
a) HalpsDKeHHE Ha BTOPUYHON 00MOTKe TpaHC(hopMaTopa CBS3H;
0) HampspKeHHE Ha «BBIXOJHON» MHAYKTUBHOCTH — 1, HanpspKeHue Ha EMKOCTH — 2,
B) TOK B «BBIXO/IHOW» WHAYKTUBHOCTH — |, HanmpspKkeHne— 2.

Pesynbrarsl n3Mepenuil cBeieHs! B Ta0muUIy 1.

Pe3ynbTaTel H3MEPEHUI U PaCUETOB.

0)

Tabnuna 1

)

[To3numu n3mepenuii u IIepBblit KOHTYP Bropoii koHTYyp
No pacterTon Kiemmpr Kiemmpt
W3mepsiemble u 1-2, | 1-3, 3-4, | 2-4, 5-7, 5-6, 6-7, | 7-7,
pacyeTHbIC BEIUUYHUHbI E C, Lt N Lot L, C, J,
Hampsix | OkxcriepumenT 1,0 11,0 11,0 - 5,8 56,4 62,4 _
1 |emne,B 5 cer 10 | 1158 | 1158 | _ |619 | 708 | 762 -
(5%) | (5%) (7%) | (25%) | (22%)
Tok, A | DOxcnepument | 5,46 _ _ 5,46 - - - 3,39
2 Pacuer 5,0 _ _ 50 - - - 2,7
(9%) (9%) (25
%)
Moimno | Dkcnepument | 5,46 | 60,06 | 60,06 19,66 | 191,2 | 2115 _
3 “® Pacuer 50 | 5825 5825 16,7 | 1892 | 2057 | _
BA (9%) | (3%) | (3%) (17% | (0,2%) | (3%)
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B crpokax «Pacuér» MpOIEHTH (BHH3Y) — 3TO PACXOKICHHS OKCIIEPHUMEHTAIBHBIX H
pPacU€THBIX TaHHBIX.
OTHOIICHHE «BBIXOIHOMY» MOIIHOCTH MPeo0pa3oBaTeisl K «BBIXOIHOW» MOIIHOCTH UCTOYHUKA

Uy, -J, |35.0 - skciepument

E-J, 37.8 —pacuér
(pacxoxnenue ~ 9%).
OTHOIICHHE «BBIXOIHOI» MOIIHOCTH MPe0Opa30BaTelsi K «BHIXOAHON» MOIIHOCTH MIEPBOTO KOHTYpA:
U, -J, |3.2—oxcniepument

U, -J; [3.3—pacuér
(pacxoxnenue ~ 3%).

Pesrome:

1. B npuHATONW CXe€Me C JOCTaTOYHOH CTPOTOCTHIO COOJIOMAIOTCS PE30HAHCHBIE YCIIOBHUS B
KOHTYpax (OTKJIOHEHUS 110 YacToTaM He mpeBbImaoT ~0.8%).

2. OTKIOHEHHUSI pe3yJbTaTOB WU3MEPEHHH B CPaBHEHHM BBIYMCICHUSMH MOXHO OOBSCHHTH
OTKJIOHEHHEM peallbHBIX OT pacd€THBIX pPa0O4YMX 4YacTOT B KOHTYpaX W BIMSHHEM BHEIIHHX
JNIEKTPOMArHUTHBIX IOJIeH (BAMSIHWE OISl «BBIXOJHOIO» COJICHOMAA HAa BJICKTPOMAarHUTHbBIE
npoIecchl B TpaHc(hopMaTope CBS3H).

3. IlpoBeneHHBIE TEOPETUUECKHE U OKCIEPUMEHTAIbHbIE HCCIEAOBAaHUS COTJIAcylOTCs C
pexoMennanusmMu  H.Tecna, COOTBETCTBEHHO KOTOPBIM DE30HAHCHAs «HAKAYKa» BTOPHYHOTO
«BBIXOHOTO» KOHTypa [JOJDKHA TIPOU3BOAUTBCA  JOCTATOYHO  MAaJbIMH  JIEKTPUICCKUMHU
BO3/ICHCTBUSMHU CO CTOPOHBI MEPBUYHOTO «BXOJHOT0» KOHTYpa Ha YacTOTE, PaBHOW COOCTBEHHBIM
4acTOTaM KOHTYPOB YCHIIMTEIIS.

4. B nenom, moyryuyeHHbIEC PE3YJIBTAThl WITIOCTPUPYIOT PEAbHBIE BO3MOKHOCTH MHOTOKPATHOTO
YCUJICHHSI MOLIHOCTH B IPHHATOH CXEME PE30HAaHCHOTO TpeoOpa3oBateliss 3IISKTPOMAarHUTHON
9HEPIuu, OCHOBAaHHOW Ha MCTOJIB30BaHUU Ulleu «TpaHchopmaropa Tecay.

BbiBoabl. OKCHEPUMEHTAJIBHO ONPEICTCHbl XapaKTEePUCTUKU PE30HAHCHOIO YCHIIUTEIS
MOIIHOCTH M3 JBYX HHIYKTHBHO CBSI3aHHBIX IIOCJICZOBATEIbHBIX AKTHBHO-PEAKTHUBHBIX KOHTYPOB,
BO30YKJaeMbIX HCTOYHUKOM FapMOHUYECKOTO HAMPSKEHHSI.

CpaBHeHHE PE3yJIbTaTOB U3MEPEHUH ¢ PacUETHBIMU JaHHBIMH IIOKA3aJI0 JOCTaTOYHO XOpOIIee
UX COIJIaCHe, YTO CBUIETEIBCTBYET O IOCTOBEPHOCTH PE3yJIbTaTOB IIPOBEICHHBIX UCCIIEIOBAHUI.

OKCTepUMEHTAIHbHO 000CHOBaHA MPAKTHYECKas JeMCTBEHHOCTD MPENJI0KEHHOTO PE30HAHCHOTO
YCHIIUTENS. MOIITHOCTH.

B skcnepuMeHTaIbHON MOJIEIH MOIYYEHO ~ 35-KpaTHOE YCUIECHUE SJIEKTPUUECKON MOIITHOCTH.

JanpHeiinme nepcrneKTUBBI — NCCIIeI0BaHMS, HalIpaBJIeHHbIC Ha Y (EeKTHBHOE Tpeodpa3oBaHue
MOJYYeHHOH pPEaKTUBHON MOIIHOCTH B «BBIXOJHOM» OJIIEMEHTE TNPEIIOKEHHOTO YCHIIUTENS B
AKTUBHYIO 3JIEKTPHUECKYIO MOIIHOCTD JUIs TOTpeOJIeHUs B HArpy3Ke JII000ro Ha3HaueHHsL.

IIpoBeneHHbIE 3KCIIEPUMEHTAIBHBIE HMCCIEIOBAHUS NPEAJIOKECHHOW CXEMbl PE30HAHCHOTO
YCUJIMTENS JJCKTPUUECKOW MOIIHOCTH TIPEICTABISIOT MPAKTHUECKUI HHTEpec sl JalbHeWiero
YCOBEPULICHCTBOBAHUS HACTOSIIET0 NPEAJOKEHUS C BBIXOJAOM Ha pa3pabOTKH  yCTPOMCTB
npeoOpa3oBaHMs BHIXOJHONW PEaKTHBHOW MOIIHOCTH NP MOJKIIOYEHUN aKTUBHOHN Harpysku. Becema
MEPCIICKTHBHBIM B HANPABICHUM MPOBEJACHHBIX HMCCICAOBAHHUI BUJWTCS TIOWUCK YCIOBUI Hambolee
3¢ ekTrBHON NEeNCTBEHHOCTH TPEATIOKEHHOW CXEMBl PE30HAHCHOTO YCHIIUTENS 3JIEKTPUYECKON
MOIITHOCTH ¥ CIIOCOOOB MOJKITIOYEHHS HArpy3KH.
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XapKiBCbKHI HalliOHAJIBHUN aBTOMOOIIBHO-IOPOKHIN YHIBEpPCUTET

PE3OHAHCHMI YCHJIUTEJIb EJEKTPHYHOI IOTYKHOCTL.
EKCIHHEPUMEHTAJIBHI JOCJIIIKEHHSA

Memoro yiei pobomu 06yn10 npoeOeHHs eKCNePUMEHMANbHUX OO0CHIONCEHb DEe30HAHCHO20
nIOCUNI8AYa NOMYHCHOCMI 3 080X IHOYKMUBHO 36'A3GHUX NOCINIO06HUX AKMUBHO-PEAKMUBHUX
KOHMYPIB, NOPYULYBAHUX OJNCEPENOM 2APMOHIUHO20 HANPY2U, AHANI3 Pe3VIbmamie UMIpIoeany i, 6
KiHYesoMy NIOCYMKY, OOIDYHMYBAHHA NPAKMUYHOI OI€E80CMI 3ANPONOHOBAHO20 PE3OHAHCHOZ0
niocunmosaua nomyscnocmi. Iloxasano, wo 6 nputHamitl cxemi 3 OOCMAMHLOK CHPOSICMIO
00MPUMYIOMbCA PE3OHAHCHI YMOBU 8 KOHMYPAX (8i0XunenHs no yacmomax ne nepeguwyioms ~ 0.8%).
B yinomy nopieusanms pe3yismamis 6UMIpIO8aHs 3 pO3PAXYHKOGUMU OAHUMU NOKA3AL0 OOCUMb 2APHY
ix 3200y. He3nauni po36ixcHOCMi MOJCHA NOACHUMU GIOXUNEHHAM PealbHUX pooouux uacmom 6
KOHMYpax 6i0 PO3PaAxyHKOGUX I GNIUBOM 306HIUHIX eNIeKMPOMASHIMHUX NOIG, WO 2eHEePYIOmMbCsl
OKpeMUMU KOMNOHEHMAMU PE30HAHCHUX KOHMYpPI6 niocunioeaya. Buchnosxu npogedenux 0ocniodicenn
y3eo0dcyromoca 3 pe-komenoayii H. Tecna, 6i0nogioHo 00 AKUX PE30OHAHCHA «HAKAYYBAHHS»
6MOPUHHO20 «BUXIOHO20» KOHMYPY NOBUHHA NPOBOOUMUC OOCUMb MANUMU €NeKMPUUHUMU OIAMU 3
00Ky NepeuUHHO20 «BXIOH020» KOHMYPY HA YACHMOMI, W0 OOPIGHIOE GIACHUM YACMOMAM KOHMYPI8
niocunoséaua. OcHOSHUM Pe3yabmamom NPOBeOeHUX HA eKCHEPUMEHMANbHILL MOOeli 8UNpo0Y6ans € ~
35-kpammue 30inbUieH S PeaKMUBHOI eIeKMPUYHOT NOMYAHCHOCTII.

Kniouosi cnosa: mpancghopmamop Tecna, pe3onancHuil niocunto8ay eiekmpuiHoi NOMyH#CHOCHI,
eNeKMPOMAZHIMHI NPOYecl, aKMueHe HABAHMANCEHHS.

Yu. Batygin, Ph.D., S. Shynderuk, Ph.D., S. Serikov,, Ph.D., E. Yeryomina, Ph.D.
Kharkov national automobile-highway university

RESONANT ELECTRIC POWER AMPLIFIER. EXPERIMENTAL RESEARCH

The purpose of this work was to conduct experimental studies of a resonant power amplifier
from two inductively connected sequential active-reactive circuits excited by a harmonic voltage
source, analyzing the measurement results and, ultimately, justifying the practical effectiveness of the
proposed resonant power amplifier. It is shown that in the adopted scheme resonant conditions in the
contours are observed with sufficient rigor (deviations in frequencies do not exceed ~ 0.8%). In
general, a comparison of the measurement results with the calculated data showed good agreement
between them. Minor discrepancies can be explained by the deviation of the real operating
frequencies in the circuits from the calculated ones and the influence of external electromagnetic
fields generated by individual components of the resonant circuits of the amplifier. The findings of the
studies are consistent with the recommendations of N. Tesla, according to which the resonant
"pumping™ of the secondary "output™ circuit should be made with sufficiently small electrical effects
from the primary "input"” circuit at a frequency equal to the own frequencies of the amplifier circuits.
The main result of the tests carried out on the experimental model is ~ 35-fold amplification of
reactive electric power.

Keywords: Tesla transformer, resonant amplifier of electrical power, electromagnetic processes,
resistive load.
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